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*M»o«**.x* raj_L s fcae> assure* * „ 
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[l£M£fl?&1-££a& <£;£#£] 

mittOti:, *»W©R-T-B**±St^WErtt, R 2 T 14 B^ 
W (fc«U RttY*#tr#±«7C«OiaXtt2aja±, TliFeliiFeS 

o i&mt<tzimxt±2m&±<Dm&&m%x) 

AVE (X) /Y=0. 8-1.0, 
(X/Y) mi n = 0. 1-0. 6, 

(X/Y) max = l. 0-1. 6 ^MJ£i~^ £ £ 5r#mt ttv^ 0 
) , 

ave (x) :mfem<nim£mm&mz^\,>xTittotzx<D¥*3m, 

(X/Y) mi n :»F»OtMr^«»*ttJcov»T*Je)3t: (X/Y) Oft/Jvft 

(x/y) max : m^m<Dmm^.mm^mz^x^nbrz (x/y) 
) *c** 0 
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> B : 0 . 5 - 1 . 5 w t %, A 1 : 0 . 0 3-0. 3 w t %, C u : 0 . 15 
wt%&T (O^t-f) , Co : 2wt%mT (OZiZt-f) , 

[0 0 10] 

*»WOR-T-B*#±*Jc^«5tt, *<*i&*LTV**j:$fc, R 2 T M 
B*SJ|*fc (RttY*^tr*±»5c3|K?5iaxtt23ttJei_t, TliFelliFe^ 
C o t^lMlxfo i iXfi 2 M±) *5>fc*±*fc, £*>±ffi 

[0 0 11] 

** iCR - T - B 5Mfc±JMtA«EFI±, **Jfi^ « R 2 T i4 B 

^m&mz&vz m.^±mjtmm (wt%) /^#±«7c^* ( wt % 

) , i©f*xtt*) (AVE (X) ) (X 

#±*(5g** (wt%) /^*±«Rc5» (wt%) , i(Df^Ytn) Offi 
JSlTiftio R - T - BM±I^l5Ci|v^SI$ 

3t*#±«i5c*««*«pj&»nfi<4:iifc 7 . % &maMnwmt cms) 

o AVE (X) /Y=0. 8-1. Ob-Titt**, ftv»AffttX*ft* 

*«W©R-T-B**d^HijcA«t5K:^v»T, AVE (X) /Y=0 

. 8-1. 0fc1-*tfc#M*T*«. AVE (X) *0. 8*ifliSiV^ig 

wit^^f,^^, ave (x) oiBA.it, mmmxm 

&<Oft±%J&*1r&'K&&'t&Zk1i'V&1k\,* 0 gJLv^AVE (X) /YH0 
. 8 2-0. 9 8, $U:lfU> AVE (X) /Y=0. 8 4-0. 9 5t 
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if(:ov>T*^:X/YOf/M (X/Y) mi n, *** ( X /Y) max 
0. IS (X/Y) min^O. 6, 1. 0 (X/Y) maxSl. 6t 
&*£i*«a*Lv»o (X/Y)min©iiU«liO. 1-0. 5, $ & 
MUUttHttO. 1-0. 3T**.*fc, (X/Y)ma X ^L^ 
Bli, 1. 1-1. 5, S&fc«LvMRHlil. 2-1. 4-C*« 0 fc*, JJf 

[0 0 13] 

*** L T V ^ * ^»«WHJ %mni- Ztztbr^ sMHi OR— T— B M#±^77C 
?>tiTv^^^$U. 0 ^liKli, ±««*ttOifcW«0 8 5 %Jft± 

wo r - t - b *#±***»irtt, &mm&<Dwm&*' 2. 5 - 1 0 M m 

tf>*EH£fc*CL trt*J: tv^ 0 
[0 0 14] 

^OR-T-B^f±i^ rat ^±^75^ (R) £2 5 — 3 7wt 

^±m%m^ Y*#tr*±«7C* (La, Ce, Pr, Nd, Sm 
. Eu, Gd, Tb, Dy, Ho, Er, Tm, YbMLu) 01«Xfi2® 
£LfC**o t±iSfOi#2 5wt%*lt^at > R-T-B##±jR* 
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2 5-3 7wt%tn 0 a*tv»#±j||5E*o* tt 2 8-3 5 w t %, Sfcfc 
3* L^#±«5c*^)ili2 9 - 3 3 w t %-C*4o ^^-5f±|jc 

[0 0 15] 

Nd, Pr»Cifmt« t ^ aHi *±*ee*fcLT*5 
±lMNdtna«u, «H!OR-T-B3Mfr±WcA« 

TG^tfi. Tb, Dy, Ho, Er, Tm, Yb&tfL l«Xli2*JBL±* 
V^o £0 + TN4, Dy, Ho, Tb01lXii2SU^tSO^f^i 
iU '° ioT > #±*5c*i: LTONdXIiNd fc P rMD y, Ho, Tb 
0 1*Xtt2a&±*jffiRU NdXUNdtPrMDy, Ho, Tbioi® 
Xtt 2*tt±<&*Ihfr 2 5 - 3 7 w t %, MS L < 12 2 8 - 3 5 w t % t n o 
•etT, £OMKjsv»r,.Dy, Ho, T b© l«Xti2«a±O*l*0. 1 
~8. 0wt%tt4it#asu» o Dy, Ho, T b CO 1 *XI4 2«JBLh© 

liDy, Ho, TbOltXli2l£Lhoi* 0 . 1-3. 5wt%fcfiJ6K R 
36 U ^V^ Wc ^(:|iDy, Ho, Tb0 11Zli2«ajb0ft 
3. 5-8. Owt%£j^ct£5tf-*U£J:v> 0 
[0 0 16] 

«WOR-T-B*«ddH*AWff«4, *** (B) *o. 5-4. 
*o Lfc#ot, ±R*4. 5wt%tn o ^u i B^)iliO. 5-1. 5 
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wt%, ZbizmtL^BVMitO. 8-1. 2wt%tU, 
[0 0 17] 

*H?§OR-T-B^f±iMlSlt A lMCuOliX(i2I^0. 
0 2-0. 5wt%^iT'ttnit^|-5 0 iOiltAlWCuO 

10*(i0. 0 3-0. 3wt%, ZbKmt L^A 1 0*fi, 0. 0 5-0. 
2 5wt%T-&£ 0 ^/c, Cu^at^^lClJ^T, SiLv^CuOittO 
. 15wt%£lT(0*^if) , §t,|:SiU>Cu<^lttO. 0 3-0. 1 
2wt%-C&& 0 

[0 0 18] 

R - T - Bm#±«77cXa5{i> C o £ 2 w t %mT ( 0 «r^-t ?) 
,mtL<H0. 1-1. 0wt%, LOi, 0. 3-0. 7wt% 

£fc**T** 0 ColiFefcR*0**Mt4#, taV-i«<!)|fl| 

[0 0 19] 

, Zr, Ti, Bi, Sn, Ga> Nb, Ta, Si, V, Ag, G e^<D7Gfi 
[0 0 2 0] 

T\ ftR-frfc) *fefc*»3fcfc, ffiR<fr&J:*R (mr, j^R^ 

*±^x**jftR#^^in^*ii^i&^ojiai»*w*± , ca* tv> 0 m± 
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[0 0 2 1] 

■2> o 

fg:R^(±, #±^7C^, Fe, C o £^B ^t&K, C u A l 
kLT **t*» ftR*40ftWWtt, «*«fc#fcv>R-T-B*#±** 
A«5©ft*ja*Hi6CT»Sseje)fe*t*^ H£L<ii, 2 5-3 8wt%R 
-0. 9-2. Owt%B-0. 03-0. 3wt%Al-bal. Fe« 

*J^BE***3 0wt%JSLtfc«£fc3«R-C** o fiR^fl!)#±»5c* 

«7c*»* 3 o %&± t-r&^t tm* 

[0 0 2 2] 

EJR 3&±£x*, FeMCoOjffeC, CuMAUM 

«McA«50-fl«Mt»C*SCT»t36i6fe*t**», 34L<li, 3 0-7 0wt 
%R-0. 3-3. 0wt%Co-0. 03-5. 0wt%Cu-0. 03-0 
. 3wt%Al-bal. Fe©Mtitf^ 0 lf±«7nf|i|iR 

*±«C5c**»**$#l*^ **wk^3*i**#±^**«> 30wt% 

[0 0 2 3] 
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WM^&t LXCDfeR TO R i±M it—m K3» £ tL & 0 ^# 
[0 0 2 4] 

^RimR^B^m^itma, Mit-es 0:20-97: 3<7>mm&t>m 
oi~o. 3 w t %©£8fc(nrt s ^ t k «t 0 „ ^H#<7)iefn]tt^|p]±i-^ i t *« 

^ T% & R ^£»5fcR TO R -frifeft*^ h ft -5 * 4>Jft^-t -5. o 

£oa#*^ll, 12. 0-17. OkOe (955-1353 MP a) 

0. 7-2. 0 t/cm2 (6 9- 1 9 6 MP a) 5gJKtf>jEE#-?frftx.«r 

J: v* c 

[0 0 2 5] 

1000-115 or-ei-si^iiejKttttf ftlf J:v» 0 *#&l£tf>R- 

T-B^r±8McA»H5i»±* £Oififl?i£H<&+T?l 0 5 0 r^TOJttfcffM&^fi 
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[0 0 2 6] 

•c**o *^ 6 o otfif^^s^^^i ^^^^^^ 
* ls-rtfr* 3 6 o or^^^CT^-^ iv , 0 

[0 0 2 7] 

<fiii0ij> 

*T?6 0 0 °CX l tTto 

>kt * k* o . 05 %mm Ltzo 

[0 0 2 8] 
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Nd 
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(wt%) 


Dy 

(wt%) 


B 
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! Al 

1 

(wt%) 


vO 

(wt%) 


(wt%) 


ra 
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Mt&M 1 


(SR^& 


26.4 


5.5 
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1.06 


0.2 




— 


bal. 


95 




— 


— 


60.2 


! — 


0.2 


10.2 


1.4 


bal. 


5 


SIJS^J 2 


MR^ife 


25.3 


5.7 




1.12 


0.2 






bal. 


90 






29.2 


0.1 


30.3 




0.2 


5.0 


0.7 


bal. 


10 t 




i£R£& 


22.0 


5.8 


3.4 


1.12 


0.2 






bal. 1 


90 




59.0 


0.2 






0.2 


5.0 


0.7 


bal. 


10 


&wtm 2 


i£R^& 


24.1 


5.5 


3.2 


1.06 


0.2 






bal. 


95 


at 


59.6 


0.2 






0.2 


10.2 


1.4 


bal. 


5 I 



[0 0 2 9] 

nhthfzWffr-M* 1 2 0 0 kA/m (1 5 k O e) ©If^tl 4 7 MP a ( 
1. 5 t o n/cm2) OjE#-«^ LT$^££#7t 0 -<7)^#:^^^tc 

8 5 otx l^Kt 5 4 orx mm (ti>\,zArm-m%*) <r>2&mi*m* 

[0 0 3 0] 

nbtitzmimG<vft¥®Mzigytxi&frffiK£ f)^ 0 s/^ b-hm^ 

— 9-KJ:»)«9«3K»JK (Br) XtffiHBa (He J) **£Lfc 0 
^2 tc^i- 0 

®.*mtA,¥-%iLT&*), fr^mth (He j) trasg«t?**o l*u n 

Ml > 2HJ:^«asaflErtt, Jfc«fc^JiJ:*j^^j:ij^^am*« (Br 
) ^2 0 0~4 0 0GM^Uv^„ 
[0 0 3 1] 
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Nd 

VWItO/ 


Pr 


Dy 
(wt%) 


B 

(wt%) 


Al 
(wt%) 


Co 
(wt%) 


Cu 

(wt%) 


Fe 
(wt%) 


Br 

(kG) 


HcJ 

(kOe) 


nmim 


25.1 


5.2 


3.0 


1.0 


0.2 


0.5 


0.1 


bal. 


12.90 


23.09 


mmm2 


25.7 


5.1 


3.0 


1.0 


0.2 


0.5 


0.1 


bal. 


12.78 


23.12 


ttmm-i 


25.6 


5.2 


3.1 


1.0 


0.2 


0.5 


0.1 


bal. 


12.51 


23.18 


\mmz 


25.9 


5.2 


3.0 


1.0 


0.2 


0.5 


0.1 


bal. 


12.50 


23.17 



[0 0 3 2] 

l RZfitmm l ^mmmz^X, EPMA (Electron Prove Micro A 
nalyzer: lt»7fl EPMA- 1 6 0 0) * m^X%m~* y \d ^ <f * 

ft-otzo miizmmmi, m2i l zitwn<D^^i- 0 ii M2 © 

(a) ~~ (c) li#^Nd, Pr, D y <Dycm^ y H° > (d) Ii7^ 

y ? t w\mt(Dmm^m. * m t x v> & 0 

[0 0 3 3] 

eh (a) , (b) , ( C ) ^ mi ( d ) tzmti-zt, mi (d) 

fe»*WiS1-*«Efefl5t[«|±, Nd. Pr, DyO#3Bt©«|t#»<ft 9 -c 
V>&:i ^ **HlA*tLTv>i 0 JOT, iO«**Ri;?f*i^j| 

H2»C*v»T4, 02 (d) H2(aK (b) 

, (c) io^fe, R'J^fffi^tiH^^o 
[0 0 3 4] 

H2 (c) Jfc««l»=*»t*DyO«eii, Ry ? f« ift | 

* mi ( C ) mmmnz^x^ Rvy*n*m< 

, SUM 1 #D y iKO«v»±ffi«itt £ D y SftOfiV^^ffiMtt L 
fc R - T - B **dbaWcA«5T?* *£fct»Uv»i, 

&±<Dt i ^ mmm 1 tmm itii, d y ©^ira»c*s ****** 

[0 0 3 5] 
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X=^I^H a a *iiHi3tt^> (DyOwt %) / (TREOw t %) 
Y^igfl^ffcKjStt* (DyOwt%) / (TREOwt%) 
(X^f) /Y = AVE (X) /Y 

X/YOt'ht= (X/Y) mi n, X/Y<0t*f = (X/Y) max 
TRE = D y +Nd + P r 
[0 0 3 6] 

[*3l 





AVE(X) 


Y 


AVE(X)/Y 


(X/Y)min 


(X/Y) max 




7.58 


9.01 


0.84 


0.12 


1.43 




8.08 


8.88 


0.91 


0.15 


1.33 


vasm i 


10.14 


9.14 


1.11 


1.01 


1.25 


tarn 2 


10.21 


8.80 


1.16 


1.05 


1.27 



[0 0 3 7] 



^^S^^lt^TREgiC^-T^DyMOJt^^^X^^ffi (AVE (X 

<dave (x) /Yi±, lm^t, fr^itmmi x *) k/hz^mtft^tz 

< , *t*i: IT, Hftjtfl 1 cd^t^^ Lfc&jftH&ffc (Ms) #W < & 9 , 
«S«3KI&JR (Br) a*fa_tLfcfcOfc#$*L* 0 

h»j 2 sTOts^y 2 cov^t & „ ^ 3 K^-t «t a mnm 1 &o f jtifc0i 1 
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[0 0 3 8] 

im^i-i^c, mmmiRv?mmm2^ (x/y) mi n^o. 1 2, 

0. 151?*!), (X/Y)max#l. 4 3, 1. 3 3^^ 0 itU^LT 
ifctt«lXO t Jfctt«2tt, (X/Y)min#l. 01, 1. 05^^ (X 
/Y)max#l. 2 5, 1. 2 7 o* 0 , £]fcff 1 ftPXttm fi£ 

*«F*tetC^tt« D y vxDfc** LT, Jfc|fc0| 1 XOffcRfl 2 tt 

[0 0 3 9] 

<m2mmm> 

«m 3 : mtm*mm= 3. 5 M m> 

4 : 4 . 5 ^ m, 1 0 3 0 <C 

*tt*f 5 : W$tn®mL&= 4 . 5 ^ m, ftftfig- 1 0 5 0 V 
[0 0 4 0] 

[3E4] 



■mi&m= 1 0 3 0 *c 
§?mjg= io50t: 





Nd 
(wt%) 


Pr 

(wt%) 


Dy 
(wt%) 


B 

(wt%) 


Al 
(wt%) 


Co 
(wt%) 


Cu 
(wt%) 


Fe 

(wt%) 


Br 

(kG) 


HcJ 




25.1 


5.2 


3.0 


1.0 


0.2 


0.5 


0.1 


bal. 


12.90 


(kOe) 
23.09 


HJfi^J 3 


25.0 


5.2 


3.0 


1.0 


0.2 


0.5 


0.1 


bal. 


12.91 


22.83 


mmm 4 


25.4 


5.1 


3.1 


1.0 


0.2 


0.5 


0.1 


bal. 


12.89 


22.22 




25.1 


5.2 


3.1 


1.0 


0.2 


0.5 


0.1 


bal. I 


13.04 


21.14 



[0 0 4 1] 

*u mmmu 3-5^wnM» (Br) axmrnz (h c j) 

i«^C#oT«i (HcJ) #*TfcT1-**Wfc**#, 
^ m2L 0kOe£l±©»v>i^ui>i e £ttfflfcJtJM4 
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» (He j) ##f,^,:i^^ e 

*5tl*13teifc«fc|Br«jcLT^i6^AVE (X) , Y, AVE (X) /Y, 
(X/Y) mi n, (X/Y) maxOitW, HlfeM 1 , 3-5K#ao 

[0 0 4 2] 

[iE5] 





AVE(X) 


Y 


AVE(X)/Y 


(X/Y)min 


(X/Y) max 


men 


7.58 


9.01 


0.84 


1 0.12 


1.43 




7.50 


9.04 


0.83 


0.22 


1.32 


3US094 


7.87 


9.22 


0.86 


0.18 


1.37 




8.35 


9.27 


0.89 


0.16 


1.53 



[0 0 4 33 
[0 0 4 4] 

H B H t©IIfl:^LT8 5%fcj§Lfcfi« (jar, TS 8 5 J fcjW 

&T> f<l 0„mj % etl 5/ ,m*iO±«SoiS 
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W^ww^m car, r<i s^mj ^tct#*4 

) ***fc 0 ^***H3-H6^t. TS8 5J 

-t, r<l O^mJ Xtt r<l 5^mJ Of^S<44itli > ft&ft: 
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